This paper descrihes the development and initial validation of the Miller Screening for Preschoolers (MSP
D evelopmental screening is an important pediatric practice among occupational therapists and other health professionals. The Education of the Handicapped Act Amendments of 1986 (Public Law 99-457) is consonant with the call by researchers and practitioners for standardized, up-todate, multidimensional assessments (Meisels, 1988; Peters, Romine, & Dykman, 1975) The profession of occupational therapy is committed to the use of technically sound assessments that provide an adequate basis for validating important clinical decisions (American Occupational Therapy Foundation, 1983) . In the face of continued demand for efficient and valid assessments (Lidz, 1986) , preschool screening is an area in which occupational therapists can significantly advance this commitment. It also presents an opportunity for a new synthesis of theory, research, and practice for allied health disciplines.
The two primary aims of developmental screening are to assess a child's current level of functioning and to assess his or her risk for future psychoeducational difficulties (Lichtenstein & Ireton, 1984; Meisels, 1988) . Early intervention may prevent or reduce the impact of these difficulties.
Mass screening efforts are accompanied by the risk of misclassification that results in (a) a misallocation of resources to treat children who do not actually have problems and (b) a failure to provide intervention for children who are at risk for problems. The consequences of misclassification include failure to meet children's individual needs and misuse of clinical expertise. A continuing challenge to the field, therefore, is the development of testing procedures that are comprehensive and accurate, yet brief and cost-effective (Lidz, 1986) . Issues of cost-effectiveness include the expense of test materials and the amount of time and level of professional expertise reqUired to reliably administer the test (Barnes, 1982) Commonly used preschool screening instruments are typically lacking in one or more of these areas (Meisels, 1988; Miller & Sprong, 1986) . The test described in this article was constructed in response to these problems.
Children's problems of adaptation, particularly in school, reflect a variety of developmental deficits (Kavale & Nye, 1986; Ownby, 1983; Strawser & Weller, 1985) . Screening procedures, therefore, should sample a wide range of functions. According to the guidelines suggested by Public Law 99-457, screening procedures should assess the follOWing developmental domains: self-help; behavior; and language, motor, and cognitive functions. This paper reports the development of a screening test that assesses a child's functioning in the last four areas. This test, the Miller Screening for Preschoolers (MSP), is an extension of previous work in developmental screening that resulted in the development of the Miller Assessment for Preschoolers (MAP) (Miller, 1987 (Miller, , 1988a (Miller, , 1988b (Miller, , 1988c Miller & Lemerand, 1986; Miller & Schouten, 1988; Widerstrom, Miller, & Marzano, 1986 ). The MSP was designed to be used as an independent source of screening information or as a companion to the MAP (Miller, 1988c) . Although the MSP and the MAP were intended to assess the same skill domains, there is no item overlap between the two tests.
The MAP is more comprehensive than the MSP. It could potentially be used to substantiate indications of risk indicated by the shorter MSP. The MAP reqUires relatively expensive test materials, a high level of clinical expertise, and at least a half hour to administer. The MSP was developed as a shorter, more economical alternative to the MAP. A preliminary analysis of a large pool of items identified the best of the MSP items.
Method
Subjects. The subjects were 174 preschool children (91 boys and 83 girls). Sites representative of the population of Colorado or of major demographic characteristics were selected. Fifteen field testers randomly selected locations from all possible sources of children in their locale. The sample was selected with a random numbers table, with no more than 5% of anyone site being tested. The subjects' ages ranged from 33 months to 73 months (mean = 5284 months, SD = 10.73). Four major ethnic groups were represented (Caucasian, 74%; Black, 13%; Mexican-American, 10%; Oriental, 3%) Although drawn entirely from the state of Colorado, the sample was heterogeneous in terms of family demographics such as educationallevel, vocational status, and income. Of the 174 children, 39 were identified as developmentally delayed on the basis of Colorado Stare rules anJ regulations describing an at-risk child as one who has a 25% delay in two or more functional areas. The pattern of developmental deficits varied between children and included language, motor, cognitive, and behavior problems.
Instrument. The initial pool of 176 items considered for inclusion on the MSP came from items fieldtested for but not included in the final edition of the MAP (Miller, 1985 (Miller, , 1988c . Because of space and time limitations, none of these items were included on the MAP, although many had excellent item characteristics. All 176 items demonstrated excellent psychometric properties as well as clinical validity and utility during the tryout. The group of 176 items could be combined into 22 composite scores.
Examiners and data collection. The children were tested indiVidually by an occupational therapist,
The American journal of Occupational Therapy a speech therapist, or a school psychologist. All of the examiners held at least a master's degree and had preVious experience in developmental assessment. A 3-day training session was proVided to ensure uniform and reliable test administration and scoring procedures. Procedural reliability checks were performed until each examiner achieved at least a 95% accuracy rate in administration. In addition to administering and scoring the tests, the examiners completed a 20-page questionnaire that used open-ended questions and ratings scales related to task characteristics (e.g., ease and reliability of administration and scoring, clinical validity, and appropriateness for children) to elicit their feedback on the testing procedures. A content analysis of the examiners' responses was performed, and averages for ratings on specific administration and scoring issues and endorsements were calculated. Although not reported here, these data were as important as psychometric considerations in the final item-selection process.
For the sake of brevity, this study focuses on those items that were ultimately selected in accordance with the follOWing criteria: (a) ability to differentiate between the at-risk group and the not-at-risk group, (b) sensitivity to developmental age trends, in which increased age is associated with higher pass rates on the items, (c) substantial contributions to their respective domains, (d) nonredundancy with other items within a domain, (e) pass-fail rates sufficient to demonstrate individual differences in ability, and (f) favorable ratings from interviewing clinicians on administration anel scoring issues and on time-and cost -effectiveness.
A preliminary analysis l eliminated more than half of the items from the original pool because of psychometric or practical criteria. The results that follow refer to the final statistics for those items that were rerained.
Data analysis. Composite scores were created by linear combinations of similar types of items to simplify the data. For example, the Object Memory task consisted of four pass-fail trials. Scores on the individual trials were combined to provide a single Object Memory task composite score. If an item was scored with more than one metric, the scores were standardized by z score transformations and combined into a single score. For example, the times reqUired to complete the measures for six successive Problem SolVing tasks were combined and scored as a single mean item score. The composite scores were grouped into one of four developmental domains: language, motOr, cognitive, or behavior
Results
Reliability. Coefficient alpha (Cronbach, 1951) was calculated for the four domains for three age groups (32-44 months, 45-56 months, and 57-73 months) and for the total sample (see Table 1 ). The coefficients indicated acceptable levels of reliabilitv for each domain and stability across age group;. All internal consistency coefficients for the fullscale MAP Screen for this sample approached or exceeded .90.
Test-retest data were collected for 38 random Iv chosen children who were retested on all of the item~ after a 1-to 2-week interval. The values for the language, motor, cognitive, and behavior domains were .87, .58, .71, and .95, respectively. The relatively low test-retest reliability for the motor items warrants further attention Motor functions appear to be either generally more variable than functions in other areas or perhaps more susceptible to practice effects Twelve children were randomly selected for the interrater reliability study. One examiner independently scored the performance of a child who was tested and scored by one of four other examiners. Pearson product-moment correlations were calculated to determine the relationship between the two sets of test scores The values were .99 for both the language and the motor items, .93 for the cognitive items, and. 79 for the behavior items. These data indicate generally high levels of interrater reliability.
Group differences. Separate univariate analyses of variance (AN OVA) were performed to compare the children who were at risk and the children who were not at risk. Separate tests were performed for the test tasks to determine the comparative discrimination power of each. Effects sizes were calculated for each on the basis of univariate Fratios (Cohen, 1969) . The results of these analyses are shown in Table 2 . The two groups were Significantly differentiated on all but three areas: Association, Object Memory, and Problem Solving, including Number Correct and Time to Complete. Although the results for these measures fell shoft of statistical significance, the group means were in the expected direction. In addition, effect sizes were generally large (range = .36 to 2.22; me- Table  3 . Strong linear age trends were evident on all measures, and all trends were in the expected direction, such that increased age was associated with higher pass rates or increased efficiency (i.e., less time to complete tasks). Effect sizes were calculated to evaluate the strength of the age-performance relationship for individual items. The values ranged between 33 and .84 (median = .55), indicating moderate to large effects (Cohen, 1969) 
Discussion
Developmental and preschool assessment has been marked by a number of technical problems (Bracken, 1987; Lidz, 1986) . These problems reflect the lack of a comprehensive model of test development and the difficulties inherent in obtaining accurate measures of young children's emerging skills. This state of affairs is a sou rce of concern in view of the passage of Publ ic Law 99-457, which will result in a substantial increase in the number of children who undergo preschool screening. The value of screening procedures to meet current demand is directly related to their usefulness in detecting handicapping disorders, in evaluating school readiness, and in predicting future learning problems. The conclusion that the MSP could serve as a risk groups to determine their stability and generality. useful screening tool was supported by the evidence In addition, follow-up studies will be reqUired to evalcollected in this study. Of special note were the subuate the predictive efficiency of the MAP Screen with stantial differences between the children with develrespect to later functioning. The instrument must be opmental delays and the children without developvalidated against external criteria such as later physimental delays as well as the consistent developmencal development, psychological adjustment, and tal-age trends. The present results indicate that the school status_ Predictive validity data are also needed MSP is sensitive to individual differences in developto prOVide a basis for final scaling and scoring decimental status, some of which would be difficult to sions. It will be especially important to determine the ascertain except through in-depth testing. which optimum cutoff scores that identify children who may would require a high level of clinical expertise. Furbe at risk for future problems. This information will ther, the assessment exhibited little cultural bias, with ultimately aid practitioners who use the test. negligible ethnic differences. Taken together, these data indicate that the pilot edition of the MSP comConclusion bines accuracy, efficiency, content relevance, and freedom from item bias. A screening outcome is not eqUivalent to a diagnosis However, the present findings must be substanof neurological abnormality, learning disability, or tiated. The significance of these results is qualified by psychopathology However, as a possible basis for rethe large number of statistical tests performed on a ferring an at-risk child for more comprehensive testrelatively small sample and the specific risk criteria ing, which could in turn lead to early intervention, used to select subjects for the at-risk and not-at-risk screening results can represent an important first step groups. The findings must be replicated and extended in the early identification and remediation of childwith larger samples and with more clearly defined hood developmental disabilities; because screening Wanted: Candidates for AJOT Editorial Board
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